F~t, we prove that the following even-order neutral superlinear delay difference equa-
INTRODUCTION
Recently, an extensive literature now e~sts on the oscillation theory for delay difference equations, and various applications have been found. In this paper, we consider the delay difference equation of the form, A~(:~ -p.x~_~-) x ~ (1.1)
= qn n-a, n >_ no,
where m >_ 2 is an even integer, a = odd/odd > 1, {p,,} and {q,~ are sequences of nonnegative numbers, ~-and no are some positive integers, a is some nonnegative integer, A denotes the forward operator Ax~ = x,~+l -x~. When a = 1, it is known that equation (1.1) always has unbounded nonosciUatory solution and some interesting bounded oscillation criteria have been obtained in [1] [2] [3] . However, to the best of our knowledge, there are hardly any results on oscillation for equation (1.1) when a > 1. In present paper, we first proved that equation (1.1) always has an unbounded nonoscillatory solution. Then, we also find some conditions which guarantee all bounded solutions of equation (1.1) to be oscillatory. As is customary, a solution {xn} of equation (1.1) is said to be eventually positive ff x~ > 0, for all large n, and eventually negative if x,~ < 0, for all large n. It is said to be oscillatory if it is neither eventually positive nor eventually negative. For the sake of convenience, throughout this paper, we use the convention, 
EXISTENCE OF UNBOUNDED POSITIVE SOLUTION
In this section, we shall prove equation (1.1) always has an unbounded positive solution. and for n > no,
That is~ 1
Combining ( Note that y~ =exp exp (m-1)! ~=,~o-2,, (2.12) ae 2 (n -no + m -2) ('~-1) > (,~-1)[ By (2.9)-(2.12), we see that 0 < Tz,~ <_ 1, n > no, which shows that T maps S into itself. Next, we will show that T is a contraction on S. In fact, for any z = {z~}, z' = {z~} • S,
13)
Delay Difference Equations 687 which shows that T is a contraction on S. Then, by Banach contraction principle, T has a fix point z* = {z~}, that is, It is easy to see that {x=} is a positive solution of equation (1.1) and satisfies x= --+ o¢ as n -~ c¢. The proof is complete. II
BOUNDED OSCILLATION
In this section, we will present some bounded oscillation criteria for equation (1.1).
The following lemma is taken from [4] . In order to prove next theorem, we need the following lemma which is taken from [10] . 
(s-N+m-1) (m-l) 1 [~-~ (s-N+m) ('~)
~ (m-l) (m) ] • =~ (m-1)! q~ + -~ .=~ m! q"--.-N ~ 7~. q~J <-1.
(3.22)
Defining {H~} as following, (3.28)
